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DETAILED ACTION 

Election/Restrictions 

1 . Restriction is required under 35 U.S.C. 121 and 372. 

This application contains the following inventions or groups of inventions which 
are not so linked as to form a single general inventive concept under PCT Rule 13.1 . 

In accordance with 37 CFR 1 .499, applicant is required, in reply to this action, to 
elect a single invention to which the claims must be restricted. 

Group I, claim(s) 1-10 and 31-33, drawn to a liquid mixture. 

Group II, claim(s) 1 1-20, drawn to a structure. 

Group II, claim(s) 21-30 and 34, drawn to a method of forming a structure. 

2. Restriction for examination purposes as indicated is proper because the common 
technical feature of claim 1 is known in the prior art as taught by Fischer et al. (WO 
97/32571). Therefore there is not a unity of invention. 

3. During a telephone conversation with Joel Armstrong on 6/16/2008 a provisional 

election was made with traverse to prosecute the invention of Group II, claims 1 1-20. 
Affirmation of this election must be made by applicant in replying to this Office action. 
Claims 1-10 and 21-34 are withdrawn from further consideration by the examiner, 37 
CFR 1.142(b), as being drawn to a non-elected invention. 
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Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 11-14 and 16-18 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Fisher et al. (WO 96/18059) 

6. Regarding claim 1 1 : applicant claims a structure made from carbon nanotubes 
having a functional group and a crosslinking agent capable of prompting a crosslinking 
reaction with the functional group. The rest of the claim limitations for claims 1 1 are 
product by process limitations. Process limitations in product claims are not limited to 
the manipulations of the recited steps, only the structure implied by the steps. " In re 
Thorpe , 227 USPQ 964, 966 (Fed. Cir. 1985). Where the claimed and prior art 
products are identical or substantially identical in structure or composition, or are 
produced by identical or substantially identical processes, a prima facie case of either 
anticipation or obviousness has been established. In re Best, 562 F.2d 1252, 1255, 195 
USPQ 430, 433 (CCPA 1977). "When the PTO shows a sound basis for believing that 
the products of the applicant and the prior art are the same, the applicant has the 
burden of showing that they are not." In re Spada, 91 1 F.2d 705, 709, 15 USPQ2d 
1655, 1658 (Fed. Cir. 1990). Therefore, the prima facie case can be rebutted by 
evidence showing that the prior art products do not necessarily possess the 
characteristics of the claimed product. In re Best, 562 F.2d at 1255, 195 USPQ at 433. 
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See also Titanium Metals Corp. v. Banner, 778 F.2d 775, 227 USPQ 773 (Fed. Cir. 
1985). Fischer et al. teach structures made from crosslinking carbon fibrils (which are 
carbon nanotubes, see page 1, lines 3-5) with functional groups using a crosslinking 
agent , which prompts a crosslinking reaction with the functional group to produce a 

network of carbon fibrils (page 13, lines 5-15). 

7. Regarding claims 12, 16, and 17: applicant claims that the process of making 
the structure of claim 1 1 uses a liquid mixture containing a solvent that is also the 
crosslinking agent. These are all product by process claims. See above for the reason 
why these limitations do not need to be treated because they provide no additional 
structural limitations than the limitations already treated in claim 1 1 . The fact that the 
crosslinking reaction occurs in a liquid mixture with a solvent is not going to change the 
final structure. 

8. Regarding claim 13: applicant claims that the functional groups on the 
nanotubes comprise -COOR where R is a substituted or unsubstituted hydrocarbon 
group. Fischer et al. teach nanotubes where the functional groups comprise -COOR' 
where R' is alkyi, aryl, cycloalkyi, or aralkyi, which are all hydrocarbon groups (page 7, 

lines 18-35 and claim 1). 

9. Regarding claims 14 and 18: applicant claims that the crosslinking agent is a 
polyol and not-self-polymerizable. Fischer et al. teach that their crosslinking agent can 
be a polyol (page 13, lines 13-21 and claim 85). Polyols are not-self-polymerizable and 
thus meet the limitation of claim 18. 
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10. Claims 11-14 and 16-18 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Hyperion Catalysis International (WO 97/32571) 

1 1 . Regarding claim 1 1 : applicant claims a structure made from carbon nanotubes 
having a functional group and a crosslinking agent capable of prompting a crosslinking 
reaction with the functional group. The rest of the claim limitations for claims 1 1 are 
product by process limitations. Process limitations in product claims are not limited to 
the manipulations of the recited steps, only the structure implied by the steps. " In re 
Thorpe , 227 USPQ 964, 966 (Fed. Cir. 1985). Where the claimed and prior art 
products are identical or substantially identical in structure or composition, or are 
produced by identical or substantially identical processes, a prima facie case of either 
anticipation or obviousness has been established. In re Best, 562 F.2d 1252, 1255, 195 
USPQ 430, 433 (CCPA 1977). "When the PTO shows a sound basis for believing that 
the products of the applicant and the prior art are the same, the applicant has the 
burden of showing that they are not." In re Spada, 91 1 F.2d 705, 709, 15 USPQ2d 
1655, 1658 (Fed. Cir. 1990). Therefore, the prima facie case can be rebutted by 
evidence showing that the prior art products do not necessarilv possess the 
characteristics of the claimed product. In re Best, 562 F.2d at 1255, 195 USPQ at 433. 
See also Titanium Metals Corp. v. Banner, 778 F.2d 775, 227 USPQ 773 (Fed. Cir. 
1985). Hyperion teach structures made from crosslinking carbon fibrils (which are 
carbon nanotubes, see page 1, lines 8-10) with functional groups using a crosslinking 
agent , which prompts a crosslinking reaction with the functional group to produce a 
network of carbon fibrils (page 15, lines 20-30). 
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1 2. Regarding claims 12, 16, and 1 7: applicant claims that the process of making 
the structure of claim 1 1 uses a liquid mixture containing a solvent that is also the 
crossi inking agent. These are all product by process claims. See above for the reason 
why these limitations do not need to be treated because they provide no additional 

structural limitations than the limitations already treated in claim 1 1 . The fact that the 
crosslinking reaction occurs in a liquid mixture with a solvent is not going to change the 
final structure. 

1 3. Regarding claim 1 3: applicant claims that the functional groups on the 
nanotubes comprise -COOR where R is a substituted or unsubstituted hydrocarbon 
group. Hyperion teach nanotubes where the functional groups comprise -COOR' where 

is alkyi, aryl, cycloalkyi, or aralkyi, which are all substituted or unsubstituted 
hydrocarbon groups (page 8, lines 18-35 and claim 1). 

14. Regarding claims 14 and 18: applicant claims that the crosslinking agent is a 
polyol and not-self-polymerizable. Hyperion teach that their crosslinking agent can be a 
polyol (page 15, lines 28-36). Polyols are not-self-polymerizable and thus meet the 
limitation of claim 18. 

15. Claims 11-14 and 16-18 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Niu et al. (WO 02/095098). 

1 6. Regarding claim 1 1 : applicant claims a structure made from carbon nanotubes 
having a functional group and a crosslinking agent capable of prompting a crosslinking 
reaction with the functional group. The rest of the claim limitations for claims 1 1 are 
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product by process limitations. Process limitations in product claims are not limited to 
the manipulations of the recited steps, only the structure implied by the steps. " In re 
Thorpe , 227 USPQ 964, 966 (Fed. Cir. 1985). Where the claimed and prior art 
products are identical or substantially identical in structure or composition, or are 
produced by identical or substantially identical processes, a prima facie case of either 
anticipation or obviousness has been established. In re Best, 562 F.2d 1252, 1255, 195 
USPQ 430, 433 (CCPA 1977). "When the PTO shows a sound basis for believing that 
the products of the applicant and the prior art are the same, the applicant has the 
burden of showing that they are not." In re Spada, 91 1 F.2d 705, 709, 15 USPQ2d 
1655, 1658 (Fed. Cir. 1990). Therefore, the prima facie case can be rebutted by 
evidence showing that the prior art products do not necessarily possess the 
characteristics of the claimed product. In re Best, 562 F.2d at 1255, 195 USPQ at 433. 
See also Titanium Metals Corp. v. Banner, 778 F.2d 775, 227 USPQ 773 (Fed. Cir. 
1985). Niu et al. teach structures made from crosslinking carbon nanotubes with 
functional groups using a crosslinking agent , which prompts a crosslinking reaction with 
the functional group to produce a network of carbon nanotubes (page 1 7, lines 3-1 1 ). 
1 7. Regarding claims 12, 16, and 1 7: applicant claims that the process of making 
the structure of claim 1 1 uses a liquid mixture containing a solvent that is also the 
crosslinking agent. These are all product by process claims. See above for the reason 
why these limitations do not need to be treated because they provide no additional 
structural limitations than the limitations already treated in claim 1 1 . The fact that the 
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crosslinking reaction occurs in a liquid mixture with a solvent is not going to change the 
final structure. 

1 8. Regarding claim 1 3: applicant claims that the functional groups on the 
nanotubes comprise -COOR where R is a substituted or unsubstituted hydrocarbon 

group. Nui et al. teach nanotubes where the functional groups comprise -COOR' where 
R is alkyi, aryl, cycloalkyi, or aralkyi, which are all substituted or unsubstituted 
hydrocarbon groups (page 7, lines 1 1-23). 

19. Regarding claims 14 and 18: applicant claims that the crosslinking agent is a 
polyol and not-self-polymerizable. Nui et al. teach that their crosslinking agent can be a 
polyol (page 17, lines 9-1 1 and claims 30-31). Polyols are not-self-polymerizable and 
thus meet the limitation of claim 18. 



Claim Rejections - 35 USC § 103 

20. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or deschbed as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

21 . Claims 1 5, 1 9, and 20 are rejected under 35 U.S.C. 1 03(a) as being 



unpatentable over Fisher et al. (WO 96/18059). 
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22. Applicant claims that the crosslinking agent comprises glycerin and/or ethylene 
glycol (claim 15). The applicant also claims that the crosslinked sites are connected 
together with a hydrocarbon skeleton (claim 19) having 2-10 carbon atoms (claim 20). 

23. Fisher et al. (claim 82) teach that their crosslinking agent is a diol. 

24. Fisher et al. fail to teach where the crosslinking agent is glycerin and/or ethylene 
glycol. Also they fail to teach that the crosslinked sites are connected together with a 
hydrocarbon skeleton having 2-10 carbon atoms. 

25. Neuhaus et al. teach that ethylene glycol is polyol known in the art that is used as 
a crosslinking agent (column 3, lines 5-18). 

26. Ethylene glycol is a diol and if used as the crosslinking agent with carbon 
nanotubes functionalized with -COOR (where R is a hydrocarbon group) would provide 
crosslinked sites that connected together with a hydrocarbon skeleton having 2 carbon 

atoms as that applicant has shown in figure 13. 

27. Since ethylene glycol is known in the art as diol and polyol crosslinking agent it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to use ethylene glycol as the diol crosslinking agent of Fisher et al. to make 
crosslinked carbon nanotubes structures. 

28. Claims 15,19, and 20 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Hyperion Catalysis International (WO 97/32571 ) in view of Neuhaus 
et al. (5,028,684). 
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29. Applicant claims that the crosslinking agent comprises glycerin and/or ethylene 
glycol (claim 15). The applicant also claims that the crosslinked sites are connected 
together with a hydrocarbon skeleton (claim 19) having 2-10 carbon atoms (claim 20). 

30. Hyperion (page 1 5, lines 28-36) teach that their crosslinking agent is a polyol. 

31 . Hyperion fail to teach where the crosslinking agent is glycerin and/or ethylene 
glycol. Also they fail to teach that the crosslinked sites are connected together with a 
hydrocarbon skeleton having 2-10 carbon atoms. 

32. Neuhaus et al. teach that ethylene glycol is polyol known in the art that is used as 

a crosslinking agent (column 3, lines 5-18). 

33. Ethylene glycol is a diol and if used as the crosslinking agent with carbon 
nanotubes functionalized with -COOR (where R is a hydrocarbon group) would provide 
crosslinked sites that connected together with a hydrocarbon skeleton having 2 carbon 
atoms as that applicant has shown in figure 13. 

34. Since ethylene glycol is known in the art as diol and polyol crosslinking agent it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to use ethylene glycol as the polyol crosslinking agent of Hyperion to make 
crosslinked carbon nanotubes structures. 

35. Claims 15,19, and 20 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Niu et al. (WO 02/095098) in view of Neuhaus et al. (5,028,684). 
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36. Applicant claims that the crosslinking agent comprises glycerin and/or ethylene 
glycol (claim 15). The applicant also claims that the crosslinked sites are connected 
together with a hydrocarbon skeleton (claim 19) having 2-10 carbon atoms (claim 20). 

37. Niu et al. (page 17, line 10 and claim 31) teach that their crosslinking agent is a 
diol. 

38. Niu et al. fail to teach where the crosslinking agent is glycerin and/or ethylene 
glycol. Also they fail to teach that the crosslinked sites are connected together with a 
hydrocarbon skeleton having 2-10 carbon atoms. 

39. Neuhaus et al. teach that ethylene glycol is polyol known in the art that is used as 
a crosslinking agent (column 3, lines 5-18). 

40. Ethylene glycol is a diol and if used as the crosslinking agent with carbon 
nanotubes functionalized with -COOR (where R is a hydrocarbon group) would provide 
crosslinked sites that connected together with a hydrocarbon skeleton having 2 carbon 
atoms as that applicant has shown in figure 13. 

41 . Since ethylene glycol is known in the art as diol and polyol crosslinking agent it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to use ethylene glycol as the diol crosslinking agent of Niu et al. to make 
crosslinked carbon nanotubes structures. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from tine 
examiner should be directed to John Uselding whose telephone number is (571)270- 
5463. The examiner can normally be reached on Monday-Thursday 6:00a.m. to 
4:30p.m. EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Larry Tarazano can be reached on 571-272-1515. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

ID. Lawrence Tarazano/ John Uselding 

Supervisory Patent Examiner, Art Unit 4171 Examiner 

Art Unit 4171 

/JEU/ 
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